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(64) HBloallcynssanilthefruseasftmglcldes 

(57) A method for controlling the growth of oigae and algae-iilce micro-organianns, comprises contacting the 
micro-organisms with a urethane compound of the formula 

II-C-C-(CH2)n-00C-NH-lmR 

in which m is 1, 2 or 3; nis 1 , 2 or 3; and R Is an allcyl, aryi, arallcyl, ailwryi, ail»nyl, cycloalkyi or cycloallcenyl 
compound having from 1 to 20 carbon atoms and, optionally, substituents In addition to the m urethane subatituents 
given In the formula. Certain urethanee of the given formula ere novel. The urethanes can be incorporated into 
coating compositions, e.g. paints. 
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SPEaRCATION 

HaloalkynesandthAimasfungicicItt 

5 This invention relates to haloalkynes and their use as fungicides. 5 
ICnown fungicides include mercury compounds. They have limited effectiveness and toxicity shortcom- 
ings. Copper compounds have practical activity, but a disadvantage, for many applications, is that they are 
coloured. Tributyltin oxide has been used, but it is reiathwiy expensive and shows unsaUsfactory stability for 
exterior exposure. 

^0 For special applications in water towers such as cooling and holding towers, materials such as chlorine lo 
and sodium hypochlorite have been used However, these materials are presently considered unacceptable 
by the U.8. Environmental Protection Agency at least, and may be envlronmentalhr hazardous. 

Although various compounds have been employed for limited use In lakes, ponds and areas of stagnant 
water, there has not been a wide recognition of the need for algaddes in coatings until recently. It has been 
15 found possible to "load" certain compositions with materials such as zinc oxide, butthls causes problems in 15 
pigmented paints and coatings, has low algacidal activity and gives stability problems. 

Certain carbamates have been employed as insecdcides and herbicides. The insecticide Seven (carbamyl 
or naphthylmethyl carbamate) is known to be algacidal at between 1 and 100 ppm. However, even when 
tested at 100 ppm, it only reduced the population of an axenic culture of CMoreitopyranokioset by 30% 
20 (Christie, 1969, 'Tesddde Microbiology")- 20 
"Zectran", a mexacarbate fonmulation, has been claimed to prevent photosynthesis in blue-green algae 
(bacteria). However, In ''normar spray applications it did not pose a threat to aquatic aigae (Snyder and 
Sharidan,1874). 

PhenyicarbamatBs, frequently employed as herbicides, have demonstrated activity against blue-green 
25 algae (bacteria). Propham, Chloropropham and Barban have caused a 50% reduction in the growtfi of 25 
blue-green algae in the range between 0.3 and 70 ppm (data from Hill and Wright 1 978). Barban did not 
Inhibit all of the algae spedes tested. 

llS-A-3,923370 dmribas urethanes of 1-halogen-substituted alkynes and their fungicidal activity. 
US-A-4,276,21 1 deecribes the use of urethanes of l-haiogen-substituted allcynes and combinations of these 
30 compounds with epoxides to provide colour-stabilised funglddea for use In coatings. 30 
According to the present invention, a method for controlling the growth of algae and algae-lika 
micro-organrsm comprises contacUng the micro^organiams with a urethane compound of the formula 



[l-CsC-(CH2)„-00C-NH-lmR 



35 



45 



In which m Is 1 , 2 or 3; n is 1 , 2 or 3; and R is an alkyi, aryl, aralkyi, alkaryl, alkenyl, cydoalkyi or cycioaiicenyi 
compound having no more than 20 carix>n atoms and, optionally, aubetituents in addition to the m urethane 
substituents given In the fonmula. ^ 

Novel compounds of the invention are those urethane compounds of the given formula, m which R is an 
40 aralkane or substituted aryl compound. ^ ^ _ ^ 

M and n are each integere, and may be the same or different It is often prefenred that either or both ahould 
be one. A part" cularly preferred compound for use In the method of the Invention is 3-Iodo*2-propynyi 
N*butylcarbamate. This compound is also known under the trade name Polyphase. 

Urethane compounds used In this invention can be of considerable utility as algaddes, for controlling and 
45 destroying many different species of algae and algae-like micro-organisms. They can be very stable, even 
when Incorporated Into aqueous and non-equeoua compositions. They are often deacth^ated and/or 
destroyed only by prolonged exposure to iilgh temperatures. 

The urethane compounds used in the Invention can possess only low toxicity towards animals (including 
domestte animals), birds and other wildlife, and towards man. Cor»equentiy, their use in the algacidal 
50 compositions requires only the usual good practice and procedures In handling. Such precautions are of 50 
course well established. wt j j*u 

laboratory tests have Indicated that the urethane compounds used In the Invention can be combined with 
otfier Uoddes as desired. Combination can both broaden and enhance activity and extend areas of utility. 

The uretiiane compounds used In the invention may be incorporated into protective, decorative and/or 
55 coating compositions. Such compositions may contain a v«de variety of conventional components In 55 
addition to the uretiiane compound. Such compositions may comprise, for example, from 0.01 to 1 2% by 
weight of the urethane compound. The exact concentrstion to be used will often depend on the stebitlty of 
the urethane compound in the compositions In which it is used, and on the nature, e.g. aqueous or 
non-aqueous,of thecomposition. Higher concentrations, e.g. up to40%by weight nwy beneceMri^ere 
60 it is desired to control and/or destroy particular micro-organisms, e.g. in conditions of vwli-establlahed 60 
growth. 

For use In the invention, tiiaurethane compounds may be employed as promixed disperelons. They may 
also be prepared as solutions or dispersions and thereafter added to protective com positions. For example, 
3-fodo-2-propynyl N-butylcarbamate la found to be soluble in water at a level of about 1 5-200 ppm. 
65 Uretfianes may be used, according to tiie invention, in a variety of compositions requiring protection and 66 
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freedom from algal growth, Including wood, mortar, many paints, coatings, corWngs and fillers. Urethanes 
can be used against algal species fr)und in marine, fresh water, terrestlal and aerial lod. They can be used 
against algae friund in water-oooling towersand irrigation canals. 
Compositions In which the urethane compounds may be incorporated include all types of water-hased 

5 latex paints Including acrylic and pva latex paints, chlorinated rubber-vinyl paints, oB aikyi paints, oli-based 6 
stains, plgmentad paints and protective and decorative compositions, rubber and/or asphalt-containing roof 
coatings. Inorganic and polymeric caulklngs, moulding materials, sealants, silicone compositions and liquid 
compositions, both aqueous and nor>-aqueous, adapted for painting, dipping or epraying. 
It has been found that the ur^ne compounds used in the Invention are particularly valuable for 

10 applications ln,fbr example, irrigation ditches, canals and conduits clogged by Batraehospermun (red 10 
alg^^)* 

It Is also possible to use tiiese algaddal compoundsfor control of theso^iied "red tide" problem which is 
generally caused by one or more algal species from the class Dinophyceae, 
The compounds may also be used to prevent odours by controlling, limiting and/or destroying the algal 
15 population In water, such as In Inlgation systems, waiertowers, leclnculatfng sewage water systems and 16 
similarwater-holding and transporting systems. ^ , ^. , , , . ^ . r , . 

Algal groups which can be treated effectively by the method of this Invention Induds algae in the divisions 
Chforophyta (green algae), CA/ysop/>K« (yellow-green algae), Cyanophyta (Wue-green algae or bacteria), 
Euglenophyta (auglenoides), Phaeophyta (brown algae) and Bhodophym (red algae). 
20 ThefollowlngExampiesilIustrBtethBlnvention,orarBforthepurpo8esofcomparfsai. 20 
It Is well imown tiiat it Is usually easier to control or prevent growtfi than It la to idll an already-growing 
algal population. It Is also Imown to be easier to control a small rather than a large population of algal 
organisms. The Examples are espedaliy intended to showtiis elgacldal properties of tiie tested compounds, 
and composltior» containing them, and parHculariy to show Illustrative data on the effectiveness of the 
25 oomposltionefbrsuchspeclesasarepiotectedbytiilckcapsulesaswellasttiosewhlchg^ 25 
repidly as tiiidc colonies, such as Scytonama species which have ttiick capsules and NoaioG spedse which 
grow as thick colonies. . ^..^ 

The algae used for testing the compounds and oompoaitionsfbr algae control and aigaadal acuvfty were 
obtained from Ward's Natural Sdence Establishment of Rochester, N.Y., U.S.A. 

30 

ExampJa f 

3-lodo-2-propynyl N-(4-chlorophenyl) cartjamate 02 mole 3-hydroxy-Modopropyne (HIP) as a 70% 
solutton In etfier, dried witii anhydrous sodium sulfate, was mixed with 0.2 mole p-chlorophenyl Isocyaiate. 
Afewdropsof dlbutyltin cfilaurate were added, as catalyst An exothermic reactio mixture 
35 vim8rafluxeduntiithereactionwascomplete.Ayieldof21 gof petecreampredpltate,appro)d 

95-10(rc, was filtered from the dear filtrato. Partial evaporation yielded 22 g of additional predpitate, m,p. 
93-85tX % iodine = 363; theoretical = 373% 
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Example 2 . ■ 40 

3«lodo-2-propynyl N-{3-methytphenyl)carbamate 
The procedure of Example 1 was followed, excoptthat m-tolyl Isocyanate was used instead of 
p-chtorophenyl isocyanate.The productwas Isolated from the reaction mboure after standing In afreezer 
overnight after an Initial filtration to remove a small amount of sediment The yield was 37 g of pale cream 
45 crystals, melting point 93^ % lodene = 39.97; tiieoreticel - 40.2%. ^ 

Examples 

Di(3-Iodo-2-propynyl) N,N'-toluene-2A and 2,6-dicarfoamate 

HIP was reacted with a commercial preparation of mixed isomere (80% 2A and 20% 2,6-isomers) of 
SO toluene dlieocyanate known an IMondur TD-30, a product produced by Mobay Chemical Co. 

60 g of a 72% solution of HIP In ether were mbced with 200 g metiiyiene chloride and 033 cc dibutyltin 
dliaurate, and 19.2 g MondurTD^ were added elowly over a period of 50 minutes. When all reactant had 
been added, tiie mixture waa heated to reflux and methylene chloride'wae added as required (about 250 g In 
all) to keep tiie precipitate that forms dispersed. The reaction mixture was held at reflux for 2.5 houre and 
55 allowed to stand overnight The following morning, it wasfiHered to obtain 51 g of a cream-coloured powder 
melting at 174-17r€. 
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Example 4 

Di(3-iodo-2-propynyl) N,N'>diphenylmBthane4>«'-dicarbamate 

The procedure of Exampte3 was followed except ttiatthe Isocyanate used was dIphenylmetiianB4,4'- 
Isocyanate, obtained as Mondur M from Mobay Chemical. The reaction of 39 g HIP and 25 g Mondur M 
yielded 55.5 g of a cream-coloured powder, m.p. 165-1W€and iodine content 4(y% (theoretical = 41.4%). 



60 
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BcsmpieS 

Di{3Hodo-2-propynyl) N,N'-toluene-2Adlcarbainate 

The procedure of Examples was followed except th8ttoluene-2,4Kliisocyanate (Mwdur TDS, Mobay 
Chemical) was used. The yield was 62 g of a cream-coloured powder, approximate m.p. 18M84t: and 
5 iodine content 47% (tfieor^cal » 47^). 6 

Examp/e6 

3-todo-2-propynyl N*(phenylmethyl)carbamate 

14.6 g HIP were dissolved in 20 cc ether. 0.1 cc dibutyhin dilaurate was added 1 BJ g benzyl isocyanate 
to were added over 0^ hour. The temperature rose to 39^ and there was precipitation. Mbdng was continued 10 
for an additional a5 hour. The reaction mbcture was filtered and washed with ether to yield 20.5 g of a 
cream-coloured powder, mjp. 107-1 10^. This product was reslurrled with ether; raflitration yielded 17.5 g of 
very pale cream crystals, m.p. =» 1 12-1 I^C % Iodine = 394; theoretical « 40.3%. 

^5 Exampfe? ^5 
Polyphase (3-iod0'2-propynyt N-butylcarbamate) was tested for algaddal activity. Erdschrelber's solution 
(a weil-lcnown marine salt growth medium) was combined in various amounts with various quantities of an 
aqueous solution containing 100 mg/1 Polyphase or, in a final experiment, water, to a total of 7 ml, in 
screw^pped tubes. The tubes were esch inoculated with 3 ml of an active culture c/f Prorocentrum (which 

20 grows well on the medium). The amounts of medium and resultant Polyphase concentrations are set out in 20 
Tablet: 



TABLE 1 
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Erdschrelber's 


Polyphase 


solution 


concentration 


(ml) 




7.00 


0 


&50 


5.0 


aoo 


lao 


5.50 


1&0 


5.00 


2ao 


4.50 


25.0 


4.00 


30.0 


3.50 


35.0 


3.00 


40.0 


2.50 


45.0 


2.00 


50.0 


2.00 


0 
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After the tubes were inoculated with Proroeentrum, they were incubated under cool whire fluorescent light 
45 (40W) at about 20*C for 2 days. They were then examined microscopically. Viable (mottle) ceile were 46 
observed both in control tubes without Polyphase and In the tubes containing 5 mg of Polyphase per 1 . No 
viable cells were observed In the tubes containing concentrations of 10 mg/1 or more Polyphase. 

When species of green algae were employed as the inoculum, chlorosis (the bleaching or disappearance 
of the green colour) could often be employed to detect the toxic level of Polyphase to the algae. Microscopic 
50 examination, chlorosis or both was employed to study theee species. These techniques were repeated with 60 
other unicellular and/or microscopic algal species, the test results being shown In Table 2. 

Examples 

Further solutions were prepared as described. In Examples 7, except that the final volume In each Instance, 
5$ withoutthe Inoculum, was 10 ml. The Inoculum consTsted of filaments of algal species such asSpfmgyra and 55 
Scytonema, cut pieces of large marine algae such as U^a, and maridle size colonies of spedes such as 
Noatoc. The small amount of water adhering to the filaments, pieces and colonies was Ignored. Chlorosis 
was employed to detectthe algaddal acltivity of Polyphase. 
Both fresh^water and marine spedea were tested as described in Example 7, the results being summarised 
60 In Table 2. It was shown that Polyphase demonstrated excellent algaddal adtivity against both groups of 00 
organisims. Marine algae are separated in Table 3. That shows that Polyphase at least could have 
applications In the treatment of ma rine algel blooms, such as "red tides". 

Since Polyphase is soluble in water to the extent of about 175 ppm, and analogues of varying solubility in 
water are available. It was conduded that saturated solutions in water would contain suffident blodde to 
65 control the hardiest algae. ^ 



TABLE 2 



Toxfc Level of 

Organism Polyphaaetmg/l) 

Division ChlorophytB (Green Algae) B-40 
Class Chlofophyceae 

Order Voh/ocales 10 - 20 

1. C^iferasp. 10 

2. ChiBmydomon9srhmininit'i 15 

3. £udorina^. 20 

4. Haem8toccu8Bp* 10 
%.Pandorlna9p. 20 
B.Ptatymonas^, ' 10 
7.V0A/DX8P 20 

Or6er Ufotrichafes 

5. Uiothmcsp: 40 
Order 

9.6Sto8p. 30 
Order Oedogoniales ' 

10, Oedogonium s|>. 16 
Order Oadophoraies 

^^.aadopho^a6p. 25 
M^Hthophoraz^, 25 
Order Ch/oroeocca/9S 5-20 
yZ,Ank!strodesmijsB!^ 10 
14. Chloreih pyranlodosa 20 
^B.Mydrod/ctyonBf>. 5 
16.Avft)is/pAmep. 10 
^J.Scanadasmuaap^ 5 
OrdwrZygnamatales 16-30 

18. Ctostariumsp. 30 

19. Afociffea£w8p 20 

20. Spirogyrasp: 15 
Class Charophycaaa 

OrdarCharaias 

2hNHBllaap. & 
Division C»ry»cvi^yte (Yellow-Green Algee) 15-36 
Claae Xanthophyeaaa 
Order HetarotHchaias 

22.0otrYdIop$fsBp. 30 

23. TnbonamaBp; 15 
Order Hatarosiphonalas 

24, BQtydiumsp. 20 
25.1^51/1:^/7081). 10 
Class Chrysophycaaa 

Order Chrysomonadaiea 

2S,Synnra9p, 15 

OaeaBadifariophyeaaa 

Order Penna/as 

27. Nayicuia sp. 35 
Divi«on Euglanophyta 
Order Eugfanlafas 

2B.Astashiap. 15 

29. Eughnagra&Va (green form) 35 

30. mantis sp. 15 
zy.Trachalomonas^p. 5 
Division Pynvphyta (Deemoicontes and 
DInofidgelletes) 

Class Oasmokontaa 
Order Dasmonadalas 

Z2.Prorocantrumep. 10 

Class D/nopAyeeee 

o/cfor^en///7/ff/09 



33, P»ndlnium sp. 15 
DMsIon HhodophYta (Red Algae) 

Subclass S9n^/ocf680 

34. Porphyndjum sp. 1 B 
Subclass Fiorideae 

3B.Batmcho8p9rmuns^. 35 
Uncertain Systematic Position 

dS^Rhodochortonzp. 30 
Uncertain Systematic Position 
Class Crypiophyceae ' 
Order Cryptomonoda/es 

37. CMlomones sp. 25 
Division Cyamphyta (Cyanobactaria) 
Class Myxopbycaaa (Myxobaeteria) 

(Blue-Green Algae (Bactsrla)l 15-75 

Order Chroococcafes 40-60 

3ai4/iiacy8f^8p. 50 

39.G/O0ocaps88p. 40 

^.Merismopediawp. 55 

oxderOsd/latoriafas 15 -75 

41. >l/iaAdenaxp. 36 

42. Cyllndrosparmum sp. 15 

43. GfoaotricMa sp. 40 
A4.Lyngbyasp. 65 

46. /Vos£oesp. 55 
46.0^//aecrfte8p. 60 

47. Phormldfumsp. 75 
48.Scyfone/na6p. 60 
49.Sp/n///ne8p. 25 
50. TofypothdK sp. 40 



TABLE 3 



Toxic level of 

Orgenism Polyphase (mg/l) 

Division Chiorophyta (Green Algae) 
Order Volvocales 

^./^atymonassp. 20 
Order C//V»/e5 

2.{/A^a6p 30 
Division Chrysophyta (Yellow Green Algae] 
Order Oirysomonadalaa 

3.Synumsp. 16 
Division P)^p/^)^ 
Order Desmonadales 

A. Prorocantrumsp. 10 
Division /7/io</c/>/?)^ 

Order Ea/i0/a/0S 

5. PosphridUum ep. 15 

Uncertain Systematic Portion 

6. RhodochortonBp. 30 
Division Cyanobactarto 

l.Splrulina 25 
Division Phaaophyta (Brown Algae) 

B. FU8CU3 65 
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Protease agar plates were prepared and seeded with a "lawn" of CMoreJIapyrsnofdosa from an axemc 
culture. Treatedr aMried discs, containing Polyphase, or an analogue as identified In Table 4, were pla^n 
the centre of each plate. The dishes wre Incubated under a cool white fluorescent light (40W) at about 2CrC 
until algal growth was obtained (about 6 days). The size of the zone of inhibition was measured from the 
e edge of the disc to the edge of the algal growth. The data obtained are reported in Table 5. 



TABLE 4 



10 



Compound (see given formula) 



Reference (Example) 



10 



m 



15 



20 



25 



30 



2 
2 
1 



n 


R 




1 


1-butyl 


A(Polyphese) 


2 


metiiyl 


B 


1 


phenyl 


C 


1 


ethyl 


D 


1 


cydopropyl 


E 


1 


1-hocyl 


F 


1 


1-OGtyl 


G 


1 


4-chlorophenyl 


H(1) 


1 


nvtoiyi 


1(2) 




r80%2,4-lDlyl ) 




1 




J (3) 




C 20%2.e4oloy) 




1 


4/4'-dIphenylmethane 


K(4) 


1 


2Atolyl 


L(5) 


1 


benzyl 


M(6) 



16 



20 



2B 



TABLE B 



40 



as Compound Concentration Inhibitory Zone 35 

(%) (mm) 

A 1.0 10 

A 2Ja 11 

A B.0 12 

40 A • 40X 13 

B 1.0 M 

C . IX 9 

D IX 14 

E 0^ 10 

G IX 7 • 

H IX 13 

IX 9 

I .IX 20 

60 J ix 6 a> 

K IX • 5 

L IX 5 

M 1.0 « 



7 GB2 138292 A 



7 



SchlelchorandSchnell Analytical Paper (No. 740-E, 12 mm) discs were dipped Into 1-40% acetone 
solutions of the compound to be tested. A T pin pushed through the centre of each disc was employed to 
hold it during dipping and subsequent drying. The treated discs were air-drled by holding them on the T 
pins pushed into oorlcboard- 



10 



16 



20 



25 



Example 10 ^ - ^ 

An oil alkyd paint was prepared from thefollowing: 

Materia 

Heat-bodied linseed oil 
Alkall-reflned finseed oil 
Beckosol P29e« (60% dry weight) 
Mineral Spirits 
Cobalt drier 6% 
Caldumdrier6% 
Anti-skin ning agent 
Non-chalking titanium dioxide 
Tdic 

Suspending agent 



Amout (1.) 
127 
46 
45 
136 
1.4 
2.7 
00 
40 
57 
1.4 



10 



15 



20 



Polyphase was added at various lesmla. Riter paper sheets were coated ortreated with the formulations (or 
without Polyphase) and dried. Discs 12 mm in diameter were cutfrom the sheets. These disa were placed 
on plates containing proteose agar which had been seeded with a lawn of ^J^'^'^^^J^^^*^^^ ^ ^ 
lncubaledasdescribedinExample9.Zonesoflnhlbrtionwei6measured8sde8C^ 26 

rssultsare recorded In Table 6. 



Example 11 ^ „ ^ 

A white alkyd oil stain was prepared from the following: 

30 

IMatarial 

Titanium dioxide 
Suspension agent 
Beckosol P29e^ 
35 Raw linseed oil 

ly^lneral spirits 
Cobalt drier 6% 
Caldumdrier6% 
Antl-skimming agent 



Amout (1.) 
6.64 
1.36 
82.7 
49.78 
313<0 
0.56 
1.59 
0.59 



40 



This was tested as described in Example 10, and Inhibition zone measurements are recorded in Table 8. 



50 
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Example 12 

An acrylic latex paint was prepared from the following: 
Material 

Water 

CellosizeQP-15000 
Tamol731 |25%dry weight) 
Lecithin 
Ethylene glycol 
Carbitoi 
Defoamer-999 
Titanium dioxide 
Talc 
Mica 

Rhoplex AC36 (46% dry weight) 



Amount (1.) 
193 
1.4 
6.0 
a9 
7.3 
5.5 
5.9 
36.8 
16.4 
9.5 
183 



30 



36 



40 



45 



60 



55 



This was tested as described in Example 1 1 , and Inhibition zone measurements are recorded in Table 8. 
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TABLE 6 



Example Polyphase (g/l) Zone of 

Inhibition (mm) 5 

10 0 (control) 4 

10 2 . 6 

10 4 10 

10 6 13 

11 O(oontrol) 6 10 
11 3 8 

11 4 10 

11 6 13 

12 0 (control) 0 

12 6 4 15 



It was observed tiiat a small zone of inhibition was obtained on controls (which did not contain Polyphase). 
This apparent anomaly Is caused by the solvents and biocides which are nonrnally added to paf nts and other 
coatings to protect them from bacterial qrowth. However, after application as coatings, these toxic agents 
20 are removed by weathertnor leaving the coatings unprotected. Larger zones of inhibition were observed In 20 
Polyphase-protected coatings. These results dearly demonstrate the added and prolonged protection of 
Polyphase use. 

Ekamph 13 

25 Traycote Is a protBcth^e roofing coating having the following composition: 

Material . Amout (g/l) 

Ethylene glycol 233 

Natrasol250HR 4.0 

30 Water 107.8 

NopcoNYZ 93-2 

Tamol250 4.7 

Calcium carbamate 03.2 

Titanium dioxide 553 

35 Talc 279^ 

Acrylic latex resin 442.6 

Aqueous ammonia (26 Baume) 1 -9^ 

Troysan 174 2.5 

40 (Troysan 174i8avoiatilebactericideemployedfbr''ln-can"preservation). 40 
Polyphase was added at levels between 0.1 and 1.0%wVto this roof coating matenal. The compositions 
y^m coated onto 25 mm x76 mm glass microscope slides, allowed to dry for 2 days, and then leachedwith 
distilled water for 3 days. The coatings were cut from the slides using a razor blade and plated onto proteose 
aaarcovered with alawnof a>/o/»//apyr«noK/osacell8.TheplateswerBincub^ 

4B fluorescent light (40W) for 2 days and examined. A green "lawn" of algal cells was observed growing to the 46 
edge of a control coating (without Polyphase). The observation included growth under the surfece oftho 
control coating (as viewed In reflected light); however, no growth whatever was observed under coating 
samples containing at least 0^% Pohf phase. In addition, zones of Inhibition between OS and 4.0 mm wide 
were observed around the protected coatings. 



197.8 30 



35 



50 



^Arommtdaily-available rubberised asphalt roof coating composition waa tested, which has the 
following composition: 



60 



Material 


% 


Asphalt 


50 


Attagel (thickener) 


16 


Kraton rubber 


<5 


Lecithin and surfectanta 


<1 


Aromatic process oil 


<5 


High flash naphtha 


24-25 



SO 



55 



60 



This coating material was combined with Troysan Polyphase AM fermulatfon. The acth« Pohjphase 
contantof thisformulatlon Is 40% and the remaining Inert ingredients are solvents. Various mbctures 
65 contained 0.0,0.5,1.0,1.5 or2.0%PolyphaseAF-1 (0.0, 0.2, 0.4, 0.6 or 0.8 %w/w active Polyphase). 
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These samples were applied to glass slides with a wooden tongue depressor, and dried for 3 days. They 
wereremovedfromthe8llde8with8razorbtede8ndplBC8d.8niooth8urfBeedw^ 



15 



20 



26 



5 C^/o/H/topy/«no/tfasagrewuptoandunderth88urfac8oruiecora^ r 
Its orowth was Inhibited and ft failed to grow under the surface of samples containing Polyphase at all 
concentration levels. Zones of inhibWon were observed at 0.6 and 0.8% active Polyphase. 

10 ^sSfoS of Poyiphase In ethanol were prepered at levels of OA 0.1, 0.2, OA 0.6. as end 1.0 g^OO ml/The 10 
solutlonsweretransferredtoan'-Omfralrdtepenserandspiayedontothesur^ 
dishes. The proteose agar had previously been Inoculated with CMoreikipyrenoidosa which would grow to 
produce a 'lawn" of cells upon the surface. The Petri dishes were Incubated under 40W cod white 
fluorescentnghtfbroneweelcatambienttemperature(about2rC). ^^.^ ^^^^i^ ie 

ChforeilapYrenofdosa grew covering the surface of the agar sprayed with etfianol which did not contain 15 
Polyphase. Somespotty growth occurred at the 0.1 and 0.2 gnoo ml Polyphase levels. No growth at all was 
observed on plates heving higher levels of Polyphase. 

CLAIMS 20 

1, A method for controlling thegrowth of algae and algae-IIke microorganisms, which comprises 
contacting the micro-organisms with a urathane compound of the formula 

[i^OC-CCHaln-OOC-NHHmR 25 

in which m Is 1, 2 or 3; n is 1,2 or 3; and R is an alkyl, aryl, aralkyl. otl«ryl, alkanyl, cydoalkyl or cycloalkenyl 
compound having from 1 to 20 carbon atoms and, optionally, subetituents In addition to the m urethane 
substituents given in the formula. 

2, A method according to dalml. In which m is 1. ^ 
3D 3. A method according to claim lor claim 2, In virtilch nisi. 

4. A method according to dalm 1, In which the urethane compound i83^odo.2-propynyi N- 

**T*^uS3wnecompou^^ 

substituted aryt compound. 35 
36 6. 3-lodo-2-propynylN-(4-chlorophenyf)carbamate. 

7. 3-lodo-2-propynyl N-(3-methylphenyl)carbamate. 

8. DK3-iodo-2-propynyl) N,N'-toluene-2,4^lcarbamate. 

9. Dll3Hodo-2-propynyl) N,N'-4oluene-2,6-dlcart)amate. 

10. DI(3-lodo-2-propynyl) N,N'-diphenyimethane-4,4'-dlcarbamate. ^ 
40 11. 3-lodo-2-propynylN-(phenYlmethyl)cerbamate. 

12. A method according to dalm 1, In which the urethane compound is as dalmed in any of daims 5 to 

^ ^3. A composition adapted to coat a substrate, which comprises a urethane of the formula defined in any 
of daims 1 to 4orasdaimed In any of daims 5to 11. 
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